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Abstract 

The present invention is directed to substituted 4-aryl-4H-pyrrolo[2,3-h]chromenes and analogs 
thereof (shown as I; variables defined below; e.g. II). The present invention also relates to the 
discovery that compds. I are activators of caspases and inducers of apoptosis. Therefore, I can 
be used to induce cell death in a variety of clin. conditions in which uncontrolled growth and 
spread of abnormal cells occurs. The ability to activate the caspase cascade and induce 
apoptosis in human breast cancer cell lines T-47D and ZR-75-1 was measured for .apprx.50 
examples of I, e.g. EC50 (nM) = 2.3 and 1 .6, resp., for II. Although the methods of prepn. are not 
claimed, .apprx.50 example prepns. are included. For I: R1 = alkyl, cycloalkyl, cycloalkylalkyl, 
hydroxyalkyl, haloalkyl, alkoxyalkyl, aminoalkyl and oxiranylalkyl; R3 and R4 = H, halo, haloalkyl, 
aryl, fused aryl, carbocyclic, a heterocyclic group, a heteroaryl group, C1-10 alkyl, alkenyl, 



alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, nitro, amino, cyano, 
acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthio; R5 is H or C1-10 alkyl. A is (un)substituted and is aryl, heteroaryl, satd. carbocyclic, 
partially satd. carbocyclic, satd. heterocyclic, partially satd. heterocyclic or arylalkyl; D is 
(un)substituted and is a heteroarom., partially satd. (un)satd. heterocyclic fused ring, wherein said 
fused ring has 5 or 6 ring atoms, wherein one or two of said ring atoms are N atoms and the 
others of said ring atoms are C atoms. Y is CN, COR19, C02R19 or CONR20R21, wherein R19, 
R20 and R21 = H, C1-10-alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic group, a 
heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, 
heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl; 
or R20 and R21 are taken together with the N to form a heterocycle; and Z is NR22R23, 
NHCOR22N(COR23)2, N(COR22)(COR23), N:CHOR19 or N:CHR1 9 wherein R22 and R23 = H, 
C1-4 alkyl or aryl, or R22 and R23 are combined together with the group attached to them to form 
a heterocycle. 
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Abstract 

The present invention is directed to substituted 4H-chromenes, 2H-chromenes, chromans and 
analogs thereof (shown as I; variables defined below; e.g. II). The present invention also relates 
to the discovery that compds. I are activators of caspases and inducers of apoptosis. Therefore, I 
can be used to induce cell death in a variety of clin. conditions in which uncontrolled growth and 
spread of abnormal cells occurs. The ability to activate the caspase cascade and induce 
apoptosis in human breast cancer cell lines T-47D and ZR-75-1 was measured for .apprx.30 
examples of I, e.g. EC50 (nM) = 2.7 and 2.2, resp., for II. Although the methods of prepn. are not 
claimed, .apprx.30 example prepns. are included. For I: X is O, S or NR6, wherein R6 is H or 
(un)substituted alkyl; Y is H, halogen, CN, COR7, C02R7 or CONRxRy, wherein R7, Rx and Ry 
= H, C1-10-alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic group, a heteroaryl group, 
alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl; or Rx and Ry are 
taken together with the N to which they are attached to form a heterocycle. Z is H, OH, OR8, 
OCOR8, wherein R8 is H, C1-10 alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic 
group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, 
heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl, 
when the dotted line between C atoms bonded to groups Y and Z is not present Z can be dialkyl. 
R5 is H or C1-10-alkyl; A is (un)substituted and is aryl, heteroaryl, satd. carbocyclic, partially satd. 
carbocyclic, satd. heterocyclic, partially satd. heterocyclic, arylalkyl or heteroarylalkyl; B is an 
(un)substituted arom. or heteroarom. ring; 

and the dotted lines are single or double bonds, provided that both sets of dotted lines cannot be 
double bonds at the same time and R5 is not present when the dotted line between C atoms 
bonded to groups A and Y is a double bond. 
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Abstract 

The present invention is directed to substituted 4H-chromenes and analogs thereof (shown as I; 
e.g. 2-amino-3-cyano-7-hydroxy-4-(3-bromo-4,5-dimethoxyphenyl)-4H-chromene). It also relates 
to the discovery that I are activators of caspases and inducers of apoptosis and, therefore, can be 
used to induce cell death in a variety of clin. conditions in which controlled growth and spread of 
abnormal cells occurs. In I: R1-R4 = H, halo, haloalkyl, aryl, fused aryl, carbocyclic, heterocyclic, 
heteroaryl, C1-10 alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, 
heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, aminoalkyl, 
carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, 
methylenedioxy, carbonylamido or alkylthio; or R1 and R2, or R2 and R3, or R3 and R4, taken 
together with the atoms to which they are attached form an aryl, heteroaryl, partially satd. 
carbocyclic or partially satd. heterocyclic group, wherein said group is optionally substituted. R5 
is H or C1-10 alkyl; A is optionally substituted and is aryl, heteroaryl, satd. carbocyclic, partially 
satd. carbocyclic, satd. heterocyclic, partially satd. heterocyclic or arylalkyl; Y is CN, COR7, 
C02R7 or CONRxRy, wherein R7, Rx and Ry = H, C1-10 alkyl, haloalkyl, aryl, fused aryl, 
carbocyclic, heterocyclic, heteroaryl, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, 
hydroxyalkyl or aminoalkyl; or Rx and Ry are taken together with the N to which they are attached 
to form a heterocycle; and Z is NR8R9, NHCOR8, N(COR9)2, N(COR8)(COR9), N:CHOR8 or 
N:CHR8, wherein R8 and R9 = H, C1-4 alkyl or aryl, or R8 and R9 are combined together with 
the group attached to them to form a heterocycle. The EC50 values for >80 I against T-47D and 
ZR-75-1 human breast cancer cell lines are tabulated, e.g. 

30 and 25 nM, resp., for 2-amino-3-cyano-4-(3-bromo-4,5-dimethoxyphenyl)-4H-indolo[7,6- 
bjpyran. Although the methods of prepn. are not claimed, 81 example prepns. are included. 
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Abstract 

Title compds. I [wherein X = O, S or NR6; R6 = H or (un)substituted alkyl or aryl; Y = CN, COR7, 
C02R7, or CONR9R10; R7, R9, and R10 = independently H, (halo)alkyl, (fused) aryl, 
carbocyclyl, heterocyclyl, heteroaryl, alkenyl, alkynyl, (hetero)arylalkyl, (hetero)arylalkenyl, 
(hetero)arylalkynyl, (hetero)cycloalkyl, hydroxyalkyl, or aminoalkyl; or NR9R10 = heterocyclyl; Z = 
O, S, halo, NR8, or NCOR8; R8 = independently H, alkyl, or aryl; A = (un)substituted (hetero)aryl, 
(hetero)cyclyl, or (hetero)arylalkyl; B = (un)substituted (hetero)aryl or (hetero)cyclyl; or 
pharmaceutically acceptable salts or prodrugs thereof] were prepd. as caspase activators and 
inducers of apoptosis. For example, condensation of 5-bromoveratraldehyde with Et 
cyanoacetate in EtOH in the presence of piperidine gave 3-(3-bromo-4,5-dimethoxyphenyl)-2- 
cyanoacrylic acid Et ester. Treatment of the acrylate with a soln. of 3-methoxyphenol and NaH in 
toluene afforded the coumarin II (1.7%). The latter induced apoptosis in the human breast cancer 
cell lines T-47D and ZR-75-1 with EC50 values of 257 nM and 97 nM, resp. Therefore, I, 
optionally administered with at least one known cancer chemotherapeutic agent, are useful for 
the treatment of cancer. 
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